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Specification 

METHOD FOR THE ADHESION OF FLUORINATED RESINS TO METALS 
Technjcal field of the Invention 

The present invention relates to a method for the adhesion/lamination of 
5 fluorinated resins and metals which are inherently non-adhesive thereto, and the 
invention can be applied to steel pipe linings, chemical plant components, and 
binders for the electrodes of batteries, etc, where corrosion resistance, weathering 
resistance or chemical resistance is demanded. 
Prior Art 

10 As a fluoropolymer of outstanding weatherability and chemical resistance, etc, 

which can be melted and moulded, polyvinylidene fluoride (hereinafter abbreviated 
to PVDF) resin is used for coating materials and for electrical/electronic components, 
steel pipe linings, chemical plant components and weather-resistant/stain-resistant 
film. etc. However, since it has practically no adhesion properties in terms of other 

15 materials, it suffers from the problem that it is difficult to modify or composite with 
other materials. 

Hence, the mixing of other polymers with PVDF has been attempted in order to 
overcome this disadvantage, but there are few polymers having adhesion properties 
or compatibility in respect of PVDF, and because of adverse effects on the physical 

20 properties of the PVDF, etc, the application range is extremely restricted. For 
example, polymethyl methacrylate resin (hereinafter abbreviated to PMMA) is known 
to be a material with good compatibility for PVDF (JP 43-12012 and JP51-18197), 
but the glass transition temperature of PMMA is very high when compared to that of 
PN^F, so mixtures of these lack flexibility and they have poor adhesion to metals. 

25 On the other hand, composites with polycarbonate (JP57-8244), composites with 
modified polyolefins having functional groups (JP62-57448), and composites with 
polyimides (JP2-308856), and the like, have also been proposed, but these 
combinations are lacking in compatibility and they are inferior in terms of their 
adhesion to metals. In addition, composites with acrylate or methacrylate elastomers 

30 have also been proposed (JP4-218552), but nothing is known of the adhesion to 
metals system. 

Problem to be Resolved by the Invention 

The present invention has the objective of improving the adhesion of 
fluorinated resins to metal materials, and of offering a method for obtaining 
35 composite materials of metal materials and fluorinated resins. 



CONFIRMATION COPY 
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Means for Resolving the Problem 

The present inventors have found that a fluorinated composition comprising at 
least 2 of the 3 following components : 
(a) at least a PVDF resin. 
5 (b) at least a acrylic an/or methacrylic polymer having functional groups with 

bonding properties or affinity in respect of metals, 
(c) at least a vinylidene fluoride copolymer resin 

exhibits good adhesion properties on metal materials, and they have 
discovered that such characteristics are effective in the production of composite 

10 materials comprising such compositions and metals. 

The PVDF resins (a) referred to here can be selected from polyvinylidene 
fluoride homopolymers and have preferably a melt flow rate (MFR) of 0.01 to 300 
g/IOmin at 230 •C under a load of 2.16 kg. 

The vinylidene fluoride copolymers (c) are copolymers of vinylidene fluoride 

15 (VF2) and other monomer(s) which can copoiymerize with VF2, and the percentage 
VF2 component in these copolymers should be from 50 to 95 wt%, more preferably 
from 75 to 95 wt%. As the copolymerizable other monomer here, fluoro-monomers 
such as tetrafluoroethylene, hexafluoropropylene. tri-fluoroethylene and 
trifluorochloroethylene, etc, are preferred, and it is possible to use one or more of 

20 these, it is desirable that the copolymers (c) have a room temperature flexural 
modulus of no more than 1.000 MPa and that they exhibit a breaking elongation of at 
least 50% and preferably a melt flow rate (MFR) at 230*C under a 2,16kg load in the 
range from 0.01 to 300g/10 min. 

The fluorinated resins (a) and (c) may be obtained by the polymerization of 

25 vinylidene fluoride monomer or vinylidene fluoride monomer and other monomer(s) 
by the suspension polymerization method or emulsion polymerization method, etc, 

The acrylic and/or methacrylic polymers (b) are polymers in which the chief 
component is an alkyi acrylate and/or alkyi methacrylate and which has, in the main 
chain, in the side chains or at the terminals, functional groups which exhibit bonding 

30 properties or affinity in terms of metals. As examples of such polymers, there are the 
random copolymers, block copolymers and graft polymers produced by methods 
such as radical polymerization, ionic polymerization or co-ordination polymerization 
from at least one type of monomer selected from atkyi acrylates and alkyi 
methacryiates, plus monomer with a functional group which exhibits bonding 

35 properti s or affinity in respect of metals. 

As examples of functional groups which exhibit bonding properti s or affinity in 
respect of metals, there can be cited carboxylic acid groups or carboxylic acid 
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anhydride groups, epoxy groups (glycidyl groups), mercapto groups, sulphide 
groups, oxazoline groups, phenolic groups, ester groups, and the like. 

One example of the aforesaid acrylic and/or methacrylic polymer comprises the 
copolymer of monomer with a carboxylic acid group or carboxylic acid anhydride 
5 group and an alkyi acrylate and/or alkyi methacrylate. In such circumstances, 
specific examples of the alkyi (meth)acrylate are methyl acrylate, ethyl acrylate, 
methyl methacrylate, ethyl methacrylate and butyl methacrylate. Further, as specific 
examples of the monomer with a carboxylic acid group or carboxylic acid anhydride 
group, there are acrylic acid, methacrylic acid, crotonic acid, maleic acid, fumaric 
10 acid, alkenylsucclnic acid, acrytamido-glycolic acid. allyl 1,2- 
cyclohexanedicarboxylate and other such unsaturated carboxylic acids, and maleic 
anhydride, alkenylsucclnic anhydride and other such unsaturated carboxylic acid 
anhydrides, etc. 

Further, it is preferred that at least 50 wt%. and more desirably at least 70 wt%. 

15 of this acrylic and/or methacrylic polymer be composed of at least one type of 
monomer selected from acrylate and/or methacrylate esters. The amount of the 
contained functional groups which exhibit bonding properties or affinity in respect of 
metals will preferably be from 0.01 to 2 mole per 1kg of the acrylic and/or 
methacrylic polymer In the case where this polymer component is a copolymer of at 

20 least one monomer selected from acrylate and/or methacrylate esters and monomer 
having a carboxylic acid group or carboxylic acid anhydride group, the proportion of 
the monomer with a carboxylic acid group or carboxylic acid anhydride group will 
preferably be from 0.2 to 30 wt% of the said copolymer, and more preferably from 1 
to 20 wt%. Further, as a constituent component, there may also be Included in the 

25 molecular chain, besides the above, vinyl monomer such as styrene or modified 
units such as imides, but the amount of these will not be more than 50 wt%. and 
preferably not more than 30 wt% of the said polymer. 

- When the metal-adhesive composition contains (a), (b) and (c) components, it 
contains from 0.5 to 100 parts by weight of an acrylic and/or methacrylic polymer (b). 

30 from 1 to 200 parts by weight of vinylidene fluoride copolymer resin (c) per 100 parts 
by weight of polyvinylidene fluoride resin (a). 

The metal-adhesive composition of the present invention can be prepared by a 
solution process or melt process. In the case of a solution process, the aforesaid 
components (a), (b) and (c) may be dissolved in the prescribed proportions in a 

35 solvent such as N-methylpyrrolidone, N.N-dimethylfomiamide, tetrahydrofuran, 
dimethyl-acetamide, dimethylsulphoxide, hexamethylphosphoramide, 

tetramethylurea, acetone, methyl thyl ketone or the like, at a temperature lower 
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than the boiling point of the solvent used. In the case of a melt process, production 
can be carried out by a conventional method, i-e. heating and mixing the 
components (a), (b), (c) in the prescribed proportions using a screw mixing machine. 
Here, conventionally-kno>vn methods can be used as the method of melting and 
5 mixing, such as a Banbury mixer, rubber mill or single or twin-screw extruder, etc. 
and normally the resin composition is obtained by melting and mixing at 100 to 
300*'C and preferably, although it will also depend on the composition, 150 to 260''C. 

In the present invention, if the amount of the vinylidene fluoride copolymer 
10 added per 100 parts by weight of the vinylidene fluoride resin is from 1 to 10 parts by 
weight, and preferably from 1 to 5 parts by weight, and. similarly, if the amount of the 
acrylic or methacrylic polymer is from 0.5 to 10 parts by weight, preferably from 1 to 
5 parts by weight, then it is possible to improve the adhesion to metals without 
greatly altering the properties of the vinylidene fluoride resin. This method is 
1 5 especially effective where the adhesion process is a solution application method. 

Further, this fluorlnated composition of the present invention, the metal 
adhesion properties of which are improved by the aforesaid method, can be 
employed as the adhesive agent when sticking fluorinated resins to metals. In 

20 particular, in the case where the adhesion process is a melt process, it is preferred 
that the three component-composition is composed of 5 to 100 parts by weight of the 
acrylic or methacrylic polymer (b) with bonding properties or affinity in terms of 
metals and from 10 to 200 parts by weight of vinylidene fluoride copolymer (c) per 
100 parts by weight of PVDF resin (a). 

25 In the present invention, the fluorinated composition with improved metal 

adhesion can be used as an adhesive agent when sticking a fluorinated resin to a 
metal, the said fluorinated resin does not necessarily have to be composed of the 
same fluorinated resin as fluorinated resin which constitutes the surface layer. 
There can be selected, as the fluorinated resin employed in the adhesive layer, a 

30 resin having an appropriate melt flow rate (MFR), copolymer composition and 
melting point, according to the adhesion/processing operation. 

As examples of the metal materials employed as the adhered base material in 
the present invention, there are iron, stainless steel, aluminium, copper, nickel, 
titanium, lead, silver, chromium, and alloys of various kinds, etc, and the form thereof 

35 is not particularly restrict d. 

Effects of the lNVE^4TlON 
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As explained above, by means of the present invention it becomes possible to 
easily improve the adhesion of fluorinated resins (and of fluorinated resin-containing 
materials) and metal materials, and to easily obtain metal-adhesive fluorinated 
composite materials. The metal-adhesive fluorinated composite matehals obtained 
5 by this method consist of fluorinated resin such as an extrusion moulded article (film, 
sheet, plate, pipe, rod, profile extruded article, strand, monofilament, fibre, etc), 
injection moulded article or press moulded article, etc, part or the entire face of 
which comprises a layer of the aforesaid metal-adhesive composition, and it is not 
especially restricted. Means for the preparation thereof include calendering. 
10 coextrusion. extrusion lamination, multi-layer injection, fluid immersion coating, 
dipping, spraying and coating the surface of a moulded body, etc. Here, the 
polyvinylidene fluoride resin used as the base material and the polyvinylidene resin 
used in the metal-adhesive composition may be the same or different. 

The method of the present invention can be used for fluoro-coating materials 
15 employing fluorinated resin dissolved or dispersed in a solvent or for electric wire 
coating by means of fluorinated resin. Moreover, it can be used for the binders for 
the electrodes of lithium batteries, etc. and in such circumstances it is useful in 
improving the adhesion between the metal substrate (in the case of a battery, the 
current collector) and the electrode active material layer. 
20 The method of the present invention for sticking fluorinated resins and 

particularly PVDF resins and/or \/F2 copolymer resins to metals can be employed in 
various products, and it is valuable in many fields such as structural components of 
equipment where chemical inactivity is demanded in the chemical, pharmaceutical 
and foodstuffs industries, and exterior building materials and industrial materials 
25 where weatherability over a prolonged period is required, and also for the binders for 
electrodes in lithium batteries, etc. 

For the electrode production process of lithium-ion batteries, it is useful to 
strengthen the adhesion between the metal substrate of the current collector and the 
electrodes' active material layer. 
30 There is a great demand for smaller rechargeable batteries possessing high 

capacity and long life in portable electronic products (cellular phones, pagers, 
personal digital assistants, equipment for personal communication services, hand- 
held and laptop computers, video games, cam recorders, etc. electric vehicles. The 
lithium-ton batteries (LIBs) are an excellent solution because they are thin and 
35 lightweight, do not contain heavy metals than cause environmental problems and 
they provide higher energy density than existing nickel-cadmium, nickel-metal 
hydride, and lead-acid batteries. 
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The lithium-ion battery's laminate structure is generally as follows : 

- a metal collector 

- a lithium/metal oxide-based positive electrode or cathode, 

- an electrolyte, 

5 - a carbon-based negative electrode or anode , 

- a metal collector 

The anode active substance can be made of any material which permits doping 
and releasing of lithium ions and is generally made of carbonaceous materials 
including cokes such as petroleum cokes and carbon cokes, carbon blacks such as 

10 acetylene black, graphite, fibrous carbon, activated carbon, carbon fibers and 
sintered articles obtained from organic high polymers by burning the organic high 
polymer In non-oxidation atmosphere. Copper oxide or other electro-conductive 
materials also can be incorporated or added to the cathode active substance. 

The binder which must possess high resistance to solvents and chemicals is 

15 generally based on fluorinated resins, polyolefins, synthetic njbbers but fluorinated 
resins are preferred. The contents of fluorinated resins in the binder is preferably 
more than 90 wt%. 

The PVDF resins are preferably used and more particularly these ones with 
more than 75 wt% VF2 because of their high resistance to solvents and to active 

20 chemicals so as their high solubility in methylpyrolidone v^ich is a common solvent 
of lithium-ion batteries. Among PVDF resins, these ones consisting of mixtures of 
homopolymer of vinyl idenefluoride and fluorinated copolymer(s). the contents of VF2 
of the fluorinated copolymer(s) is 50 to 95 wt% and v^^ose amount of homopolymer 
of vinylidenefluoride in the mixture is 50 to 99.5 wt% are also preferred. 

25 An usual process for making the anode consists of mixing the carbonaceous 

material in powder form with a suitable amount of binder and is kneaded with a 
solvent to prepare a paste or slurry. Then a collector (generally copper) is coated 
onto the paste and is then dried and compacted to obtain the anode. 

The lithium-ion battery cathode is generally made of lithium and oxide of 

30 transition metals as manganese oxide and vanadium oxide, sulfides of transition 
metals such as iron sulfide and titanium sulfide, or composite compounds between 
these substances as composite oxides of lithium and cobalt, composite oxides of 
lithium, cobalt and nickel, composite oxides of lithium and manganese. The cathode 
active substance can also be mixed with electroconductive substances (usually, 

35 carbon) and a suitable amount of binder and is kneaded with a solvent to prepare a 
paste which is then applied to a collector (generally an aluminum collector) and is 
then dried and compacted to obtain the cathode. 
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The binders for cathodes can be the same than disclosed for the anodes and 
are preferably based on fluorinated resins. 

For both types of electrodes, the amount of binder is generally of 1 to 30 parts, 
preferably 3 to 15 parts by weight, with respect to 100 parts by weight of electrode 
5 active substance. 

But, as mentioned above, fluorinated resins, having inherently poor adhesion to 
metals, the electrode (active substance + binder) separate easily from the collector 
for both types of electrodes l-e cathode and anode, resulting in inferior cycle 
property of cells. JP5-6766 has proposed to roughen a surface of collectors to 
10 increase the anchoring effect of the fluorinated resins. However, sufficient adhesion 
cannot be achieved by this technique. 

The present invention provides improved binders consisting of the above 
metal-adhesive compositions : 

1/ which contains(a) and (b) only, the amount of (b) corresponding to 0.5 to 20 
1 5 wt% of the total composition 

21 which contains(a) and (c) only, the amount of (c) corresponding to 0.5 to 50 
wt% of the total composition, 

3/ which contains(a) (b) and (c) only, the amount of (b) corresponding to 0.5 to 
20 wt% of the total composition and the amount of (c) corresponding to 0.5 to 50 
20 wt%. 

The electrode can be produced by the steps of kneading predetermined 
amounts of electrode active substance and binder in the presence of solvent to 
obtain a sluny. coating the resulting slurry onto a collector of an electrode and 
drying the slurry, optionally followed by press-molding. The coated slurry is 

25 preferably subjected to heat-treatment at 60 to 250 "C, preferably 80 to 200 "C for 1 
minute to 10 hours. The resulting band-shaped electrode can be wound together 
with separator sheet to produce a spirally wound cylindrical electrode. 

The solvent used to prepare the slurry to be coated on a metal collector can be 
water and/or an organic solvent as N-methylpyrolidone, N, N-dimethylformamide. 

30 tetrahydrofuran. dimethyl acetoamide, dimethyl sulfoxide, hexamethylsulfonamide. 
tetramethylurea, acetone and/or methylethyl ketone. Among these solvents, N- 
methylpyrolidone is preferably used. If necessary, a dispersant can also be used, 
and preferably an nonionic dispersant. 

Below, the present invention is explained by means of examples, but the 

35 invention is not to be restricted in any way by the said xamples. 
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Example 1 

100 parts by weight of PVDF resin pellets consisting of Kynar® 710. (sold by 
the applicant, melting point 170X. MFR at 230X/2.16kg load = 12g/10mfn). 30 
parts by weight of polymethylmethacrylate in which maleic anhydride had been 
5 introduced as a copolymer component (Sumipex TR, made by Sumitomo Chemical 
Co.) and 70 parts by weight of hexafluoropropylene/vinylidene fluoride copolymer 
(Kynar® 2800 sold by the applicant, MFR at 230X/1 2.5kg load = 6g/10min, melting 
point 142'*C) were introduced into a blender and. after mixing, pellets were produced 
from the composition comprising these three components using a twin-screw 
1 0 extruder with the cylinder temperature set at 1 70-240*'C. 

Using a film (A) of thickness about 0.2mm produced from these pellets using a 
single-screw extruder, a separately-produced Kynar® 710 film (B) (of thickness 
0,3mm), and a steel sheet (C) of thickness 1mm, these were superimposed in the 
order B/A/C and then pressing carried out for 10 minutes at IBO'^C at a maximum 
15 pressure of about lOkg/cm^. After cooling to room temperature, a 2cm wide layer of 
B/A was stripped away from the steel sheet at 23''C using a tensile testing machine, 
at a rate of 100mm/min. When the force was measured, the adhesive strength was 
found to be 2.0kg/cm. 
Example 2 

20 Except for changing the proportions of Example 1 to 2 parts by weight of the 

Sumipex TR and 5 parts by weight of the Kynar 2800 per 100 parts by weight of the 
Kynar 710, pellets of the composition comprising these three components were 
produced by the same method as in Example 1. When the adhesive strength 
between the steel sheet and the PVDF resin layer was measured in the same way as 

25 in Example 1 . it was 310g/cm. 
Example 3 

100 parts by weight of PVDF resin powder sold by the applicant under Kynar 
®310F. melting point 160^C, MFR at 230X/1 2.5kg load = 1.2g/10min). 1 part by 
weight of Sumipex TR and 1 part by weight of Kynar® 2800 were introduced into 
30 1000ml of N-methylpyrrolidone, and a uniform solution obtained by stirring for about 
24 hours at 30*C. 

This solution was coated onto 1mm thickness copper sheet and aluminium 
sheet which had been degreased with toluene, and then the solution dried for 2 
hours at 120'*C. The thickness of the PVDF resin layer was about 50 pm. When the 
35 PVDF resin layer was cut at spacings of 1mm and a cross-cut adhesion test (based 
on Japanese standard JIS K5400, 6.15) and a tape p eiing test carried out, in 
neither test was any separation of the PVDF resin layer noted. 
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Example 4 

Excepting that, as the acrylic polymer with functional groups which exhibit good 
bonding properties or affinity in respect of metals in Example 3. there was used a 
copolymer of maleic anhydride. N-methyl-dimethylglutarimide, carboxylic-acid- 
5 containing monomer and methyl methacrylate (Paraloid® EXL4151 sold by Rohm 
and Haas), a solution of metal-adhesive composition was prepared in the same way 
as in Example 3. When the adhesive strength was measured in the same way as in 
Example 3. no peeling of the PVDF resin layer was noted and the adhesive strength 
was excellent. 
10 Example 5 

Excepting that, as the acrylic polymer with functional groups which exhibit 
bonding properties or affinity in respect of metals in Example 3. there was used 
polymethyl methacrylate to which epoxy-modified polymethyl methacrylate had been 
grafted (made by Toagosei Chemical Industry Co.. Rezeda GP-301), a solution of 
15 metal-adhesive composition was prepared in the same way as in Example 3, 

When the adhesive strength was measured in the same way as in Example 3, 
no peeling of the PVDF resin layer was noted and the adhesive strength was 
excellent. 

Example 6 

20 Using a co-extruder comprising a co-extrusion head for obtaining a two-layer 

thermoplastic structure and two extruders for supplying molten resin thereto 
(extruder A having a screw of compression ratio 3.5 and UD = 15 and extruder B 
having a screw of compression ratio 4 and L/D = 20), PVDF resin sold by the 
applicant under Kynar®740) was extruded from extruder A and the adhesive 

25 composition obtained in Example 1 was extruded from extruder B. to produce a 
composite film comprising a 0.3mm PVDF resin layer and a 0.1mm adhesive layer. 
The cylinder temperatures of extruders A and B at this time were 170-240*C and 
150-220^C respectively. 

When the adhesive strength between the film obtained and steel sheet was 

30 measured by the same method as in Example 1, it was 1.9kg/cm. 
Comparative Example 1 

100 parts by weight of PVDF resin pellets Kynar ©710) and 30 parts by weight 
of a copolymer of maleic anhydride and methyl methacrylate (Sumlpex TR sold by 
Sumitomo Chemical Co..) were introduced into a blender and. after mixing together, 
35 there was produced a film of thickness about 0.1mm using a twin-screw extruder set 
at a cylinder temperature of 170-240*C. 
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When the adhesive strength in terms of steel sheet was measured by the 
above method, using this film and a separately-prepared Kynar®710 film (of 
thickness 0.3mm), the value was no more than 1 kg/cm. 

Comparative Example 2 
5 100 parts by weight of PVDF resin powder (Kynar®301F) was dissolved in 

1000ml of N-methylpyrrolidone and a solution produced. Then, in the same way as 
in Example 3. a PVDF resin layer was formed on metal sheet. When the adhesion 
properties were evaluated by means of a cross-cut adhesion test in the same way as 
in Example 3, it was found that, in the case of copper sheet, about 80% of the PVDF 
10 layer, and in the case of the aluminium sheet, all of the PVDF layer separated away 
due to the cutting at spacings of 1mm. 

Comparative Example 3 

100 parts by weight of Kynar®301F and 1 part by weight of Sumipex TR were 
dissolved in 1000ml of N-methylpyrrolidone, to produce a solution. When a PVDF 
15 resin layer was formed on aluminium sheet in the same way as in Example 3, and 
the adhesive strength measured, it was found that whereas in the cross-cut 
adhesion test about 80% of the PVDF layer remained without peeling, in the tape 
peeling test all the PVDF layer separated away. 
Example 7 

20 A binder solution was made by dissolving 10 parts by weight of 

polyvinylidenefluoride Kynar®500 and 0.1 part by weight of a methacrylate 
copolymer (MFR at 230 ^C/3.8 kg : 2.4 g/10 min ) comprising 100 parts by weight of 
methylmethacrylate and 10 parts by weight of maleic anhydride in N- 
methylpyrolidone. Then. 90 parts by weight of coal pitch coke crushed in a ball mill 

25 as anode activ substance was added to the solution to obtain a slurry (paste). The 
slurry was coated on both sides of a copper foil of thickness 20 pm. heated at 120 
•C for 1 hour, dried under reduced pressure and then press-molded to obtain a 
cathode of thickness of 140 pm and of 20 mm. 
A cathode was prepared as follows : 

30 90 parts by weight of LiCo02 as cathode active substance. 6 parts of graphite 

as electro-conductive additive. 10 parts by weight of PVDF as binder and 0.1 part by 
weight of the above-mentioned methylmethacrylate-maleic anhydride copolymer 
were mixed and dispersed in N-methylpyrolidone to obtain a slurry (paste). The 
slurry was coated on both sides of an aluminum foil of thickness 20 pm, heated at 

35 120 "^C for 1 hour, dried under reduced pressure and then press-molded to obtain 
anode having a thickness of 170 pm and of width 20 mm. 
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A good adhesion between the electrodes and the collectors was noted : the 
collectors cannot be removed from the surface of the electrodes when peeled off 
with a cutter-knife. 

The resulting cathode and anode were laminated alternately through a film of 
5 porous polypropyleneof thickness of 25 pm as separator to form a laminate of 
separator/cathode/separator/anode/separator which was wound up spirally to obtain 
a cylindrical electrode assembly. After lead wires were attached to respective 
electrodes, the electrode assembly was packed in a stainless container into which 
an electrolyte was poured. The electrolyte is 1 M solution of LiPFe dissolved in a 
1 0 equivolumic mixture of propylene carbonate and 1 , 2-dimethoxyethane. 

A charge-discharge test was effected : the battery was charged with a current 
density of 30 mA / 1 g of carbon to 4.1 V and then was discharged with the same 
current to 2.5 V. The same charge-discharge operation was repeated to evaluate 
the capacity of discharge. The capacity of discharge after 100 cycles was 90 % of a 
15 value of 10th cycle. 
Example 8 

The procedure of Example 7 was repeated but and the methacrylate copolymer 
was changed to a block copolymer consisting of methymethacrylate block and a 
copolymer block comprising methyl methacryate and acrylic acid (acrylic acid 
20 contents 5 % by weight) and as the PVDF type resin, a copolymer of 
vinylidenefluoride and hexafluoropropylene sold by the applicant under Kynar ® 
2800) was used to prepare both anode and cathode. 

A good adhesion between the electrodes and the collectors was noted ; the 
collectors cannot be removed from the surface of the electrodes when peeled off 
25 with a cutter-knife. 

A cell was manufactured by the same method as Example 1 and the same 
charge-discharge test was effected. The capacity of discharge after 100 cycles was 
85 % of a value of 10th cycle. 

Comparative Example 4 
30 The same procedure as Example 7 was repeated but no methacrylate 

copolymer was added to the slurry during the preparation of both anode and 
cathode. 

No part of collector remains on the electrode when peeled off with a cutter- 
knife. 

35 A cell was manufactured by the same method as in Example 7 and the same 

charge-discharge test was effected. After 100 cycles the capacity of discharge was 
50 % of a value of 1 0th cycle. 
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Example 9 

A binder solution was made by dissolving 10 parts by weight of 
polyvinylidenefluoride Kynar ®500 and 0.3 parts by weight of a copolymer of 
vinylidenefluoride and hexafluoropropylene (contents of hexafluoropropylene: 10 % 
5 by weight, a product of Elf Atochem, Kynar ©2820, MFR of 1.0 g/10 min at 230 
under a load of 2.16 kg) in N-methylpyrolidone. Then, 90 parts by weight of coal 
pitch coke crushed in a ball mill as anode active substance was added to the 
solution to obtain a slurry (paste). The slurry was coated on both sides of a copper 
foil of thickness 20 pm and vy^ose surfaces have been roughened previously by 
10 Emery paper No. 1000, heated at 120 for 1 hour, dried under reduced pressure 
and then press-molded to obtain a cathode of thickness of 140 \jm and of width 20 
mm. 

A cathode was prepared as follows: 90 parts by weight of LiCo02 as cathode 
active substance, 6 parts of graphite as electro-conductive additive and 10 parts by 

1 5 weight of the same PVDF and 0.3 % by weight of the same fluorinated copolymer as 
binder were mixed and dispersed in N-methylpyrolidone to obtain a slurry (paste). 
The slurry was coated on both sides of the aluminum foil whose surface have been 
roughened previously by Emery paper No. 1000, heated at 120 ""C for 1 hour, dried 
under reduced pressure and then press-molded to obtain anode of thickness 165 pm 

20 and of width 20 mm. 

A good adhesion between the electrodes and the collectors was noted : the 
collectors cannot be reinoved from the surface of the electrodes when peeled off 
with a cutter-knife. 

The resulting cathode and anode were laminated alternately through a film of 
25 porous polypropylene of thickness of 25 pm as separator to form a laminate of 
separator/cathode/separator/anode/separator which was wound spirally to obtain a 
cylindrical electrode assembly. After lead wires were attached to respective 
electrodes, the electrode assembly was packed in a stainless container into which 
an electrolyte was poured. The electrolyte is 1 M LiPFe solution dissolved in an 
30 equivolumic mixture of propylene carbonate and 1 , 2-dimethoxyethane. 

In the charge-discharge test, the battery was charged with a current density of 
30 mA / 1 g of carbon to 4.1 V and then was discharged with the same current to 2.5 
V. The same charge-discharge operation was repeated to evaluate the capacity of 
discharge. The capacity of discharge after 100 cycles was 90 % of a value of 10th 
35 cycle. 
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Example 10 

The procedure of Example 9 was repeated but the vinylidenefluoride copolymer 
was changed to a copolymer of vinylidenefluoride and tetrafiuoroethylene (Kynar ® 
2820, weight contents of tetrafiuoroethylene : 27 %, MFR of 3 g/10 min at 230 
5 under a load of 2.16 kg) to prepare an anode and a cathode. 

A good adhesion between the electrodes and the collectors was noted : the 
collectors cannot be removed from the surface of the electrodes when peeled off 
with a cutter-knife. 

A cell was manufactured by the same method as Example 9 and the same 
10 charge-discharge test was effected. The capacity of discharge after 100 cycles was 
85 % of a value of 10th cycle. 
Comparative Example 5 

The procedure of Example 9 was repeated but no vinylidenefluoride copolymer 
was- added to the slurry for electrodes. 
15 No part of both collectors remains on both electrodes when peeled off with a 

cutter-knife. 

A cell was manufactured by the same method as in Example 9 and the same 
charge-discharge test was effected. After 100 cycles the capacity of discharge was 
60 % of a value of 10th cycle. 

20 Example 1 1 

A binder solution was made by dissolving 10 parts by weight of PVDF Kynar 
500. 0.1 part by weight of a methacrylate copolymer (melt flow index of 2.4 g/10 min 
at 230 under a load of 3.8 kg) comprising 100 parts by weight of 
methylmethacrylate and 10 parts by weight of maleic anhydride, and 0.1 part by 

25 weight of a copolymer of vinylidenefluoride and hexafluoropropylene Kynar®2800 
MFR of 0.2 g/10 min at 230 under a load of 2.16 kg) in N-methylpyrolidone. Then, 
90 parts by weight of coal pitch coke crushed in a ball mill as anode active carrier 
was added to the solution to obtain a slurry (paste). The slurry was coated on both 
sides of a copper foil of thickness 20 pm, heated at 120 for 1 hour, dried under 

30 reduced pressure and then press-molded to obtain an anode of thickness 145 pm 
and of width 20 mm. 

A cathode was prepared as follows: 90 parts by weight of LiCo02 as cathode 
active substance, 6 parts of graphite as electro-conductive additive, 10 parts by 
weight of PVDF. 0.1 part by weight of the above-mentioned methacryiate copolymer 
35 and 0.1 part by weight of the above copolymer of vinylidenefluoride and 
hexafluoropropylene as binder were mixed and dispersed in N-methylpyrolidone to 
obtain a slurry (paste). The slurry was coated on both sides of an aluminum foil of 
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thickness 20 pm. heated at 120 "C for 1 hour, dried under reduced pressure and 
then press-molded to obtain an anode of thickness 175 pm and of width 20 mm. 

A good adhesion between the electrodes and the collectors was noted : the 
collectors cannot be removed from the surface of the electrodes when peeled off 
5 with a cutter-knife. 

The resulting cathode and anode were laminated alternately through a film of 
porous polypropylene of thickness 25 pm as separator to form a laminate of 
separator/cathode/separator/anode/separator which was wound up spirally to obtain 
a cylindrical electrode assembly. After lead wires were attached to respective 
10 electrodes, the electrode assembly was packed In a stainless container into which 
an electrolyte was poured. The electrolyte is 1 M solution of LiPFe dissolved In an 
equivolumic mixture of propylene carbonate and 1 , 2-dimethoxyethane. 

In the charge-discharge test, the battery was charged with a current density of 
30 mA / 1 g of carbon to 4.1 V and then was discharged with the same cun-ent to 2.5 
15 V. The same charge-discharge operation was repeated to evaluate the capacity of 
discharge. The capacity of discharge after 100 cycles was 95 % of a value of 10th 
cycle. 

Example 12 

The procedure of Example 11 was repeated but the methacrylate copolymer 
20 was replaced to a block copolymer consisting of methyimethacrylate block and a 
copolymer block comprising methyimethacrylate and acrylic acid (weight contents of 
acrylic acid ; 5 %) and the fluorinated copolymer was replaced by a copolymer of 
vinylidenefluoride and tetrafluoroethylene (weight contents of tetrafluoroethylene : 
27 %, MFR of 3 g/10 min at 230 under a load of 2.16 kg) to prepare an anode 
25 and a cathode. 

A good adhesion between the electrodes and the collectors was noted : the 
collectors cannot be removed from the surface of the electrodes when peeled off 
with a cutter-knife. 

A ceil was manufactured by the same method as Example 1 1 and the same 
30 charge-discharge test was effected. The capacity of discharge after 100 cycles was 
92 % of a value of 10th cycle. 
Comparative Example 6 

The same procedure as Example 1 was repeated but the methacrylate 
copolymer and the fluorinated copolymere were not added to the slurry in 
35 preparation of both anode and cathode. 

No part of both collectors remains on both electrodes when peeled off with a 
cutter-knife. 
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A cell was manufactured by the same method as in Example 1 1 and the same 
charge-discharge test was effected. After 100 cycles the capacity of discharge was 
50 % of a value of 10th cycle. 
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Claims 

1 Metal-adhesive fluorinated composition comprising at least 2 of the 3 

following components : 

(a) at least a PVDF resin, 
5 (b) at least a acrylic an/or methacrylic polymer having functional groups with 

bonding properties or affinity in respect of metals, 

(c) at least a vinylidene fluoride copolymer resin. 

2. Composition according to claim 1 containing from 0.5 to 100 parts by 
weight of an acrylic and/or methacrylic polymer (b), from 1 to 200 parts by weight of 

10 vinylidene fluoride copolymer resin (c) per 100 parts by weight of polyvinylidene 
fluoride resin (a). 

3. Method for the adhesion of fluorinated resins to metals, characterized 
in that the composition as defined in claim 1 or 2 is earned out as adhesive agent 
between the fluorinated resins and the metals. 

5 4. Method for the adhesion of fluorinated resins to metals, characterized 

in that the fluorinated resins to be coated to the metals is replaced by any one of the 
compositions as defined in claim 1 or 2. 

5. Electrode's binder made of a composition as defined in claim 1 and 
which contains (a) and (b) only, the amount of (b) corresponding to 0.5 to 20 wt% of 

20 the total composition of the binder 

6. Electrode's binder made of a composition as defined in claim 1 and 
which contains (a) and (c) only, the amount of (c) corresponding to 0.5 to 50 wt% of 
the total composition of the binder. 

7. Electrode's binder made of a composition as defined in claim 1 or 2 
25 and which contains (a) (b) and (c) only, the amount of (b) con-esponding to 0.5 to 20 

wt% of the total composition of the binder and the amount of (c) corresponding to 0.5 
to 50 wt%. 

8. Electrode comprising a metallic collector coated on the electrode 
comprising an active substance and a binder according to claim 5 to 7. 

30 9. Battery and/or cell comprising at least one electrode as defined in claim 

8, and preferably lithium-ion battery and/or cell. 



BNSDOCID: <WO ^9727260A1_L> 



INTERNATIONAL SEARCH REPORT 



Intc' onal Applicaoon No 

PCl/EP 97/00313 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 C09J127/16 C08L27/16 H01M4/62 


//(C09J127/16, 27: 16,33:04) 


AccordinR lo International Patent Qasaftcation (IPC) or to both national clasaficalion and IPC 




B. FIELDS SEARCHED 


Minimum docunvcncaoon searched (classification system followed by dassiftcauon symbols) 

IPC 6 C08L C09J HOIM 


Documenunon searched odier than nruoimum documentabon to the extent that such documents are mchided in the fields searched 


Electronic data base consulted dunng the mtemational search (name of data base and. where practical, search terms used) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category * 


Citation of document, with indication, where approphaie, of the relevant passages 


Relevant to claim No. 


X 


JP 03 213 336 A {MITSUBISHI PETROCHEM. 

CO., LTD.) 18 September 1991 

& CHEMICAL ABSTRACTS, vol . 116. no. 2, 

13 January 1992 

Columbus, Ohio, US; 

abstract no. 7659, 

see abstract 


1-4 


X 


OE 20 22 279 A (DAI KIN KOGYO CO.. 

November 1970 

see claims; examples 8-14 


LTD) 19 


1-4 




JP 08 088 385 A (FUJI ELECTRIC CORP. RES. 
& DEV., LTD.) 2 April 1996 
& DATABASE WPI 

Derwent Publications Ltd., London, GB; 
AN 96-227546 
see abstract 

-/-- 


1 


j 1 Further documents are listed in the oontinuatian of box C. 


|)( j Patent family members are listed in annex. 


' Special categories of ated documents : ^ ^ , ^, ^ . 

* *T^ later document published after the mtemahonal fihng dale 
...^ ^ . ^ • ^ .^^^...^^w- or phonty date and not in conflict with the applica&on but 
•A- documem defiB«igth^ sute of the art which is not liderstand the prinaple or theory inSeriying the 

cona acred to oe of particular relevance invention 
•E- eailier document btitpubliAed on or after the international document of particular relevance; the claimed invenbon 

ruing date cannot be coosidcted novel or cannot be considered u> 
'L' document which may throw doubts on priority claim(s) or involve an inventive step when the document is taken alone 

whidi IS aud to establish the publicatton date of another -y document of particular relevance; the daimed invention 

atabon or other epeoal reason (as speahed) cannot be conadered to involve an inventive step when the 
'O' document referring to an oral discioeiure. use, exhibilian or doctmient is combined with one or more other such docu> 

other means ments, such oombinabon being obvious to a person skilled 
'P' document published prior to the intemabonal filing dale but in the art. 

later than the priority date claimed *&* document member of the same patent family 


Dale of the 


actual completion of the inienubonal search 


Date of mailing of the intemabonal search report 


14 May 1997 


03.06.97 




Name and mailing address of the ISA 

European Patent Office, P.B. S818 Patenilaan 2 
NL • 2280 HV Rijswi}k 
Tel. ( i> 31-70) 340-2040, Tx. 31 6SI epo nl. 
Fajc(i^ 31-70) 340-3016 


Authonzed officer 

DE LOS ARCOS, E 



PCT/ISA/aiO <i 



ttkmx) <July 1992) 



page 1 of 2 



BNSDOCID: <WO_9727260A1_I > 



INTERNATIONAL SEARCH REPORT 



Inte onal Application No 

PCT/EP 97/GQ313 



C^Coniinuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * Cita&on of document, with indication* wtwrc appropnaie, of the relevant passages 



Relevant lu claim No. 



EP 0 601 754 A (KUREHA CHEMICAL IND CO 
LTD) 15 June 1994 
see claims 



1.5 



1 



Fetm PCT/ISA/210 (coAiiaMlioo of ncoad thaBt) iSttfy 1993) 

BNSDOCID: <WO 9727260A1J_> 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

jifomtAtton on patent fanuly n i cmbci& 



Inter '>nal Applicabon No 

PCT/EP 97/00313 











( U DIIC&UOJ1 


ciced in search report 


date 


niember(s) 




date 


JP 03213336 A 


18-09-91 


NONE 






DE 2022279 A 


19-11-70 


FR 2047421 


A 


12-03-71 






GB 1313701 


A 


18-04-73 






US 3773713 


A 


20-11-73 


JP 08088385 A 


02-04-96 


NONE 






EP 0601754 A 


15-06-94 


JP 6172452 


A 


21-06-94 






CA 2110314 


A 


03-06-94 






US 5415958 


A 


16-05-95 



Form PCT/lSA/310 {paumi family aiuwii) (J«ty I9f2) 



BNSDOCID: <WO_9727260A1J_> 



THIS PAGE BLANK (U8PI0) 



REVISED 
VERSION 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
Iniemational Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) Internati nal Patent Classification ^ 

COW 127/16, C08L 27/16, HOIM 4/62 
// (C09J 127/16, 127; 16, 133:04) 



Al 



(11) International Publication Number: 
(43) International Publication Date: 



WO 97/27260 

31 July 1997 (31.07.97) 



(21) International Application Number: PCr/EP97/003]3 

(22) International Filing Date: 22 January 1997 (22.01.97) 



(30) Priority Data: 

8/8608 
8/8610 
8/8611 
8/258465 



22 January 1996 (22,01.96) JP 

22 January 1 996 (22.0 1 .96) JP 

22 January 1996 (22.01.96) JP 

30 September 1996 (30.09.96) JP 



(71) Applicant (for all designated States except US): ELF 

ATOCHEM S.A. [FR/FR]; 4/8, cours Michelct. F.92800 
Puteaux (FR). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): MIYAKI, Yoshiyuki 
[JP/JPJ; (JP). OHASHI, Kazuyoshi [JP/JP]; (JP). GOTO, 
Kuniyuki (JP/JP]; (JP). MAILLET, J^rdmc [FR/JP]; (JP). 
SHIMONISHl, Yoshiyuki {JP/JP); Elf Atochcm Japan. 
Kyoto Technical Center. 1-chome, Awatacho, Chudoji, 
Shimogyo-ku. Kyoto 600 (JP). 

(74) Agent: TREUIL, Claude; Elf Alochem S.A., D6pu Vropri6t6 
Industrielle. Cours Michelet^La Defense 10, F-92091 Paris- 
La Defense C6dcx (FR). 



(81) Designated States: AM, AT. AU, BB. BG. BR, BY, CA, CH, 
CN, CZ, DE, DK, EE, ES, FI, GB, GE. HU, IS, JP, Ke] 
KG, KP, KR, KZ. LK, LR, LT, LU. LV, MD. MG. MN, 
MW. MX, NO. NZ, PL, PT, RO. RU, SO. SE, SG. SI. SK, 
TJ, TM, TT, UA, UG, US. UZ, VN, ARIPO patent (KE, 
LS, MW, SD, SZ, UG). European patent (AT, BE. CH. DE, 
DK, ES. FI, FR, GB. GR, IE, IT. LU. MC. NL, PT. SE) 
OAPI patent (BF. BJ, CF, CG, CI. CM, GA. GN, ML. MR 
NE, SN, TT>, TO). 



Published 

With a revised version of the international search report. 
Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(88) Date of pubUcation 
international search report: 



of the revised versi n of the 
23 October 1997 (23,10.97) 



(54) Title: METHOD FOR THE ADHESION OF FLUORINATED RESINS TO METALS 
(57) Abstract 

for nhi^ni^a^Il^ ^^"^T T^"*?" ^^^^^ « improving the adhesion of fluorinated resins to metal materials, and 

for obtaining composite materials of metal materials and polyvinylidene fluoride lesins. A metal-adhesivc fluorinated composition L be 
used as an adhesive agent between the fluorinated lesins and the metals or can replace the fluorinated resins. <^omposition can be 



• (Referred to in PCT Oaxette No. 45/1997, Section II) 

BNSDOCID: <WO 9727260A1 IA> 




FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AM 


Annenia 


GB 


United Kingdom 


MW 


Malawi 


AT 


Austria 


GE 


Geoisia 


MX 


Mexico 


AU 


Australia 


GN 


Guinea 


NE 


Niger 


BB 


BaitMdos 


GR 


Greece 


NL 


Netherlands 


BE 


Belgium 


HU 


Hungary 


NO 


Norway 


BF 


Burkina Paso 


IE 


Ireland 




New Zealand 


BG 


Bulgaria 


IT 


Ualy 


PL 


Inland 
Portugal 


BJ 


Benin 


JP 


lafian 


PT 


BR 


Brazil 


KE 


Kenya 


RO 


Romania 


BY 


Belarus 


KG 


Kyigystan 


RU 


Russian Federation 


CA 


Canada 


KP 


Democcatic PM^Ie'a Republic 


SO 


Sudan 


CF 


Centnl African Repid>lic 




of Korea 


5E 


Sweden 


CG 


Congo 


KR 


Republic of Korea 


SG 


Singapore 


CH 


Switaerland 


KZ 


Kazakhstan 


Si 


Slovenia 


CI 


Ca<c d'lvoire 


U 


Liechtenstein 


SK 


Slovakia 


CM 


Cameroon 


LK 


Sri Lanka 


SN 


Senegal 


CN 


China 


LR 


Liberia 


sz 


Swaziland 


CS 


Czechoslovakia 


LT 


Lithuania 


TD 


Chad 


CZ 


Czech Republic 


LU 


Luxembourg 


TG 


Togo 


DE 


Germany 


UV 


Latvia 


TJ 


Tajikistan 


DK 


Denmark 


MC 


Monaco 


TT 


Trinidad and Tobago 


EE 


Estonia 


MD 


Republic of Moldova 


UA 


Ukraine 


ES 


Spain 


MG 


Madagascar 


UG 


Uganda 


Fl 


Finland 


ML 


Mali 


US 


United Siaiea of America 


FR 


France 


MN 


Mongolia 


uz 


UzbekiUBo 


GA 


Gabon 


MR 


Mauritania 


VN 


Viet Nam 



BNSDOCID: <WO_9727260A1JA> 



REVISED 
VERSION 



TERNATIONAL SEARCH REPOl 



Inte- onal Application No 

PCI/EP 97/00313 



A- CLASSIFICATION OF SUBJECT MATTER 

IPC 6 C09J127/16 C08L27/16 H01M4/62 //(C09J127/16J27: 16 J33:04) 



According to Intemationai Patent QasaOcation (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documcntauon searched (dassificaUon system followed by dassificatton symbols) 

IPC 6 C08L C09J HOIM 



Document&tson searched other khan minimum documentation to the extent that such documents are mcluded m the fields searched 



Bectronic data base consulted dunng the inlemational search (name of dau base and. where practical, search terms uted) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



1 Category ' 


Ciution of doctjmcnt, with indication, where appropnatc. of the relevant passages 


Relevant to claun No. 


X 


JP 03 213 336 A (MITSUBISHI PETROCHEM. 

CO., LTD.) 18 September 1991 

& CHEMICAL ABSTRACTS, vol. 116, no. 2. 

13 January 1992 

Columbus, Ohio, US; 

abstract no. 7659, 

see abstract 


1-4 


X 


DE 20 22 279 A (DAIKIN KOGYO CO.. LTD) 19 

November 1970 

see claims; exanples 8-14 


1-4 


p. A 


JP 08 088 385 A (FUJI ELECTRIC CORP. RES. 
& DEV., LTD.) 2 April 1996 
& DATABASE WPI 

Derwent Publications Ltd., London, GB; 
AN 96-227546 
see abstract 

-/-- 


1 



I X J >^urthcr documcnu are listed in the continuation of box C. 



{X I ^Atent family members are listed in 



' Special categories of ated documents : 

*A' document defining the general state of the ait which is not 
consdered to be of particular relevance 

'E* eariicr document but putilished on cr after the international 
filing date 

'L' document which may throw doubts on priority daimfs) or 
which ss dted to establtsh the pubUcadmi date of anodier 
aUHan or other special reason (as specified) 
*0' doctsnent referring to aa oral disclosure, use. exhibition or 



'P* document published prior to the intenialianat filing dale but 
later than the pnonty date claimed 



later document published after the tntemaiional filing date 
or phonty date and not in confiict with the applicaaon Init 
atcd to understand the principle or theory underiyuig the 
tnvcntion 

•X" document of partictilar relevance; the daimed invention 
cannot be conadered tiovd or cannot be considered to 
invohw an inventive step when the document is taken alone 

"Y* doctment of particular relevance; the claimed invention 
onnot be considered to involve an inventive step when the 
document is oonduned with one or more other such docu- 
motts. such oomfainaiion being obvious to a person skilled 
m the art. *^ 

documentmcmber of the same patent fiunily 



Date of the artual completion of the imemational search 

14 May 1997 



Date of mailing oT the intefnauoiul search repent 

0 3. OB. 97 



I Name and mailing address of the ISA 

European Patent Office, P.B. 5818 PatenUaan 2 
NL . 2280 HV Rifswijk 
Tel. (4 3170) 340 2040. Tx. 31 651 epo nl. 
Fax:(^ 31-70) 340-3016 



Atithorized officer 



DE LOS ARCOS, E 



Form PCT/iSA/310 <tecon4 laint) (July I9«a| 



page 1 of 2 



BNSDCX:iD: <WO_9727260A1JA> 



IN^lNATlONAL SEARCH REPORT 



Mnte 



Inie onAl Applicaoon No 

P*C7AEP 97/00313 



CXContinuatxon) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ' Citation of document, with indication, where appropnate. oi the relcvanl passages 



Relevant to claim No. 



EP 0 601 754 A (KUREHA CHEMICAL IND CO 
LTD) 15 June 1994 
see claims 



1.5 



Form FCT/ISA^IO (amtiauatioii of 

: <WO_97272eOAl_IA> 



page 2 of 2 



ERNATIONAL SEARCH REPO 

nformation on patent family members 



Inter mal Applicalion No 

PCl/EP 97/00313 



Patent document 
cited in search report 


Publication 
date 


Patent family 
mefnber(s) 


Publication 
date 


JP 03213336 A 


18-09-91 


NONE 




DE 2022279 A 


19-11-70 


FR 2047421 A 
GB 1313701 A 
US 3773713 A 


12-03-71 
18-04-73 
20-11-73 


JP 08088385 A 


02-04-96 


NONE 




EP 0601754 A 


15-06-94 


JP 6172452 A 
CA 2110314 A 
US 5415958 A 


21-06-94 
03-06-94 
16-05-95 



Form PCT/lSA/310 (pumt family afiMx> (July 1992) 

BNSDOCID: <WO_9727260Al_IA> 



THIS PAGE BUNK (umo) 



